Abstract
influence the primary and secondary particle sources. Therefore, elucidating the 35 current contributions of primary particle sources as well as secondary particle sources 36 is of vital importance. It is also important to compare with the previous results to 37 evaluate the effectiveness of the control measures and shed light on the influence of 38 the primary source emission control on the secondary aerosol formation. 39
Several studies regarding to the source apportionment of fine particles in Beijing have 40 been conducted using multifarious methods during the last few years (Yu et Comparison of the OC, EC concentrations from 2008 to 2016 were also listed in Table  236 1. Unlike PM 2.5 , OC concentration at PKUERS showed a higher OC concentration 237 (11.0 ± 3.7 g m -3 ) compared with that in 2008 (9.2 ± 3.3g m -3 ), suggesting organic 238 aerosol pollution becomes more and more important. EC concentration decreased 239 dramatically to 0.7 ± 0.5 g m -3 at CP and 1.8 ± 1.0 g m -3 at PKUERS, which 240 showed the lowest value since 2000. This could be attributed to the implementation of 241 air pollution prevention and control action plan enacted by the state council since 242 2013. Therefore, we could draw a conclusion that the drastic decrease of fine 243 particulate matter in Beijing was mainly due to the well-controlled EC and WSICs, 244 with negligible contribution of OC. concentrations at urban site PKUERS were much higher than that of CP, which could 291 probably explained by the heavier vehicle emissions in the urban area. The 292 concentrations of primary organic tracers used in CMB model were listed in Table S2 . PKUERS, the mass concentration of the gasoline exhaust was higher compared with 337 that of CP given the higher OC loading at PKUERS. The contributions of biomass 338 burning were 3.9  2.6% and 5.0  2.2% at CP and PKUERS, respectively, showing 339 the higher concentrations at night. The drastic change of the biomass burning 340 contribution in CP at night was due to occasional burning activities at night. Coal 341 combustion contributed 5.8  5.5% and 4.6  2.6% of the measured OC at CP and 342 PKUERS. The higher contribution at CP was due to more burning activities in the 343 suburban areas. 344
The secondary organic sources accounted for 20.2  6.7% of the organic carbon at CP, 345 with 1.6  0.4% from isoprene, 4.4  1.5% from α-pinene, 2.7  1.0% from 346 β-caryophyllene and 12.5  3.4% from toluene. As for PKUERS, the secondary 347 organic sources took up 30.5  12.0% of the measured OC, in which isoprene was 348 responsible for 2.3  0.9%, α-pinene for 5.6  1.9%, β-caryophyllene for 3.6  2. formation, e.g. oxidants (OH radical, ozone etc.), temperature, humidity, particle 448 water content and acidity. We found that the correlations between SOC and 449 ozone/temperature are different for daytime and nighttime samples. However, it's not 450 significant for water content and hydrogen ions concentration. Therefore, we separate 451 the data between day and night between SOC and ozone/temperature, and use entire 452 data for the analysis of particle water and acidity. In this work, the relationships 453 between estimated SOA and these factors were investigated to better understand the 454 SOA formation in Beijing. 455
SOA formation from ozonolysis 456
Ozone is considered as an important oxidant for SOA formation. Fig. 4 (a) respectively. The contribution of toluene SOC is the highest among the apportioned 538 SOC, which is different from the results of the most developed countries in the world. 539
Our results revealed an important point, which is that controlling SOA seems feasible 540 in the developing countries like China. It is difficult to control SOA in developed 541 countries, since biogenic SOA are dominant. However, deducting anthropogenic 542 precursors may be an efficient way to reduce the SOA pollution where anthropogenic 543 SOA is dominant. Back trajectory clustering analysis showed that the particle source 544 contributions were similar when air masses were from different directions, suggesting 545 the regional organic particle pollution in Beijing. However, the higher organic particle This study This study 
Figure captions

